A nimal behaviourists have long been interested in contests between pairs of animals competing for a resource. Contest outcomes are predicted to be influenced by factors such as the costs of contest behaviour and asymmetries in fighting ability, ownership status and resource value (e.g. Maynard Smith & Parker 1976; Hammerstein 1981; Leimar & Enquist 1984; Enquist & Leimar 1987) . Animal contests are sometimes studied simply in order to test these predictions, but also within the context of numerous research topics (e.g. the evolution of clutch size, parental care, patch exploitation, mating strategies and sexual selection) to elucidate mechanisms by which individuals' properties, such as body size, relate to reproductive success (e.g. Davies 1978; Crespi 1986; Hardy & Blackburn 1991; Rosenberg & Enquist 1991; Benton 1992; Petersen & Hardy 1996; Choe & Crespi 1997; Foster 1997; Schneider & Lubin 1997; Schuett 1997; Tobias 1997; Whitehouse 1997) .
Analyses of factors influencing the outcome of contests have employed a variety of statisical techniques, but many of these do not make the most efficient possible use of the data. Contests usually have unequivocal binary outcomes: a contestant either wins or loses (e.g. Petersen & Hardy 1996; Schuett 1997; Tobias 1997) and hence can be analysed using logistic regression, a type of generalized linear modelling specifically designed for the evaluation of binary data. Despite the suitability and wide accessibility of this technique, it has been relatively seldom used to analyse contest data. Amongst the numerous empirical studies of animal contests, we can find very few which have employed logistic analyses (Beaugrand et al. 1991; O'Neill et al. 1993; Petersen & Hardy 1996; Stamps & Krishnan 1997; Sneddon et al. 1997; Van Dyck et al. 1997; Neat et al. 1998; Field & Calbert, in press ).
Here we illustrate the workings and appropriateness of logistic regression, with particular reference to two recent studies of animal contests published in Animal Behaviour. Our primary aim is to provide worked examples and to encourage analysis of future data on contests using this technique. We hope this may facilitate comparisons among different studies, and also between empirical results and theoretical predictions.
Statistical Background
In this section we draw from more detailed, but nevertheless biologist-friendly, descriptions in Shanubhogue & Gore (1987 ), Crawley (1993 , Trexler & Travis (1993) and Sokal & Rohlf (1995) . Trexler & Travis (1993) give numerous references to statistical sources and examples from the ecological literature. Crawley (1993) gives hands-on guidance for logistic analysis using the statistical package GLIM (Aitkin et al. 1989 ), which we use for the examples in the following sections. More detailed statistical background can be found in Cox (1970) , Aitkin et al. (1989 ), Hosmer & Lemeshow (1989 , McCullagh & Nelder (1989) , Agresti (1990) , Dobson (1990) and Collett (1991) . Logistic analysis is available in at least the following packages: BIOM-pc, BMDP, GLIM, JMP, LOGXACT, MacAnova, SAS, SPSS, STATA, STATISTIX and SYSTAT. Agresti (1990) provides an appendix detailing the options available in various packages and advice on their implementation.
The model
Logistic regression is appropriate when one wishes to examine the functional relationship between a proportional response (dependent) variable and one or more continuous and/or categorical explanatory (independent) variables. In the simplest case, the response variable is binary, taking the values 0 or 1 (equivalent to, for example, 'won' or 'lost' in terms of contest outcome). Although we only consider the binary case here, polytomous response variables can also be analysed, for
